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Description

Technical Field

�[0001] The present invention relates to the field of com-
puter systems and, more particularly, to television pro-
gram selection using a computer system.

Background of the Invention

�[0002] A television viewer often considers a number
of different television programs before deciding on a pro-
gram to view or record. Before making such a decision,
the viewer typically engages In a cumbersome and time-
consuming process in considering the different television
programs with reference to a printed television schedule.
The viewer first considers a program by referring to the
printed schedule to obtain a time and channel over which
the program will be broadcast. The program may be in-
cluded anywhere within the schedule, and thus some ef-
fort may be required of the user and some time may be
washed in locating the program. Where provided, the
viewer also reads a text description of the program In the
printed schedule or in another publication. The text de-
scription may also require time and effort to locate. The
viewer then considers the program based on the text de-
scription, If the program is currently being broadcast, the
viewer may further consider the program by selecting the
channel Indicated by the printed schedule to momentarily
view the program.
�[0003] When the viewer wishes to consider a number
of programs, the above decision process becomes par-
ticularly cumbersome and time-�consuming. The viewer
considers a first program as described above, determin-
ing the location of the first program in the printed televi-
sion schedule, determining the location of and reading
the text description of the first program and, if currently
being broadcast, perhaps momentarily viewing the first
program. The viewer then considers a second program
by determining the location of the second program In the
printed schedule, determining the location of and reading
the text description of the second program and perhaps
momentarily viewing the second program. This process
is continued for each television program the viewer con-
siders.
�[0004] One prior art attempt at improving the selection
process described above involves a method which actu-
ally displays the television schedule on the television
screen. By localizing the television schedule and text de-
scription to the television, this method renders the user’s
selection process less awkward than the method de-
scribed above. Unfortunately, however, this method is
still quite cumbersome and time- �consuming. When de-
ciding on a program to view or record, the viewer con-
siders a first program by determining the location of a
first program name in the displayed television schedule
and then designating the program name via a remote
control pointing device. A text description is then dis-

played to the viewer In a display window superimposed
upon the displayed television schedule.
�[0005] After the viewer has read the text description,
the viewer must remove the display window using the
pointing device. The user then selects the first program
for viewing if momentary viewing of the first program is
desired. After momentary viewing, the user designaces
the schedule to be displayed again with the device. To
continue, the user must then determine the location of a
second program name in the television schedule, desig-
nate the second program name, read a second text de-
scription of the second program In a display window su-
perimposed on the television schedule, remove the dis-
play window, select the second program for viewing, des-
ignate the schedule to be again displayed, and so on.
This entire process must be repeated for each program
that the user considers.
�[0006] WO 91/05436 discloses a broadcast receiver
for receiving television broadcast signals carrying encod-
ed data such as teletex Information. The receiver, in-
cludes a tuner, a demodulator and a data extraction for
decoding the data. The receiver is coupled to a computer
through a bus and and interface controller. The tuner,
demodulator and data extractor are each Individually
controllable by the interface controller In response to In-
structions from the computer to vary any of the tuning,
demodulation parameters or data extraction parameters.
A data processor processes the extracted data and can
also control the tuner, demodulator and data extractor.
�[0007] EP- �A 0 488 379 discloses a text broadcast re-
ceiver Including a data extraction circuit for extracting a
data block In an encoded transmission- �format text broad-
cast signal multiplexed to a vertical blanking period of a
video signal, a data group construction circuit for con-
structing a data group by assembling a plurality of ex-
tracted data blocks, a data identifier for passing identify-
ing the data group containing a television program table,
a memory for storing a television program table contained
In the data group passed through the data Identifier, and
display control circuit for reading the television program
table from the memory and for displaying the television
program table on a screen.
�[0008] D. Brugliera, Digital on-�screen display a new
technology for the consumer interface. Cable TV Ses-
sions, Symposium 18, June 10 to 15, 1993, Montreux,
pages 571 to 586 discloses a system for electronic pro-
gram guides and pay-�per-�view.
�[0009] It is the object of the invention to provide an
improved method and an improved system for television
program selection for viewing or recording.
�[0010] This object is solved by the method as claimed
in independent claim 1 and by the system as claimed in
independent claim 3.
�[0011] The present invention is a computer method
and system for providing a user with efficient selection
of a television program to view or record. The method
provides a television schedule which is consistently dis-
played concurrently with a description of the program cur-
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rently selected by the user from the displayed television
schedule. In a preferred embodiment of the invention de-
scription of the program includes both a textual descrip-
tion and a graphic description. The graphic description
including a bitmap or a video presentation of the selected
program. The displayed television schedule comprises
a schedule layout displayed to the user on a screen dis-
play. The schedule layout includes a number of program
names arranged in an adaptively learned order based on
the frequency of the user’s previous selections. Each
time a program name is selected by the user, the graphic
description and the textual description of the television
program represented by the selected program name are
displayed concurrently with the schedule layout in a sep-
arate location on the screen display. As a result of the
concurrent display of program names, the user can select
a television program perceptively by viewing the adap-
tively ordered schedule layout at the same time as both
the textual and graphic description. Also, as a result of
the concurrent display, the user’s selection is unencum-
bered by any delay when the description of each selected
program is displayed. Because the television schedule
is arranged in an adaptively learned order, the user’s
selection is likely to be even more efficient. Thus, the
user can rapidly select and view the descriptions of a
number of television programs when making a decision.
�[0012] In the preferred embodiment of the invention, a
computer obtains the program name and the description
of each of a number of television programs from a cable
source which broadcasts the television program over ca-
ble. The computer also obtains from the cable source a
time of broadcast of each television program and a chan-
nel indicator indicating the channel over which each tel-
evision program is to be broadcast. The computer stores
the program name, a channel indicator, including a chan-
nel name and a channel number, a time of broadcast,
including a day, start time, and end time of the broadcast,
and a description of each television program, in an entry
in a program table provided for that television program.
Upon a request by the user, the computer displays the
program name, channel indicator and time of broadcast
in the schedule layout in a fashion which visually asso-
ciates the program name with the channel indicator and
time of broadcast. Preferably, the schedule layout in-
cludes a grid containing one of the program names in
each entry. The grid has a channel axis for referencing
the channel indicators and a time axis for referencing the
corresponding times of each of the scheduled television
programs. The order of entries along the channel axis is
based on the frequency of user selections of each of the
channels.
�[0013] The computer provides the description of each
currently selected program to the television for concur-
rent display with the schedule layout. The description pro-
vided for each television program includes a text string
stored by the computer which describes the television
program. The computer provides the text string describ-
ing a television program to the television for display when

the program name of the television program is designat-
ed in the grid by the user via an input device such as a
remote control. The description provided for each televi-
sion program also includes a picture-�in- �graphics display
window. A picture- �in- �graphics display window is similar
to a picture- �in- �picture display window except that the re-
duced-�size picture is displayed in a display window su-
perimposed on a computer graphics background. If the
program is currently being broadcast, the computer pro-
vides to the television to display in the picture-�in- �graphics
display window the program currently being broadcast.
Otherwise, the computer controls the television to display
a blank window, or, in an alternative embodiment, a bit-
map for the network or television program indicated by
the bitmap indicator. The bitmap is provided by the cable
source. When a program has been selected for viewing
as described above, the selected program is displayed
in full screen in place of the schedule layout. Thereafter,
when the user changes channels, the program name,
channel indicator and text string are displayed superim-
posed on the program displayed in a corner of the screen.
�[0014] The computer system of the preferred embod-
iment also includes a video recorder. The computer con-
trols the video recorder to record a television program
when it is broadcast if the television program has been
previously selected by the user to be recorded. In the
preferred embodiment, the computer can control the vid-
eo recorder to record the television program even when
the television is not "ON." The user selects a program to
be recorded by selecting the program name of the pro-
gram from the schedule layout. When the time of broad-
cast of the selected television program is reached, the
computer briefly displays the text string describing the
selected program and then controls the video recorder
to record the selected program.
�[0015] In the preferred embodiment, the user can also
select a television program to view or record with refer-
ence to a specific topic which defines the nature of the
television program. The computer provides to the televi-
sion for display a list of topics. Each topic corresponds
to a set of the scheduled television programs fitting the
category described by the topic, such as movies, sports,
and so forth. The topic list is displayed in an adaptively
learned order based on the number of television pro-
grams previously selected from each topic. For example,
if movies have been selected most frequently, then a
"movies" topic is displayed first in the topic list.
�[0016] The user then designates a topic from the topic
list via the input device. When the topic is designated,
the computer provides to the television for display a pro-
gram list which lists the program names of the television
programs defined by the selected topic. The user selects
a television program to view or record by designating a
program name in the displayed program list via the input
device. The computer updates and stores the number of
television programs selected for each topic. When the
topic list is thereafter displayed, the topics are displayed
in an order based on the updated number of television
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programs selected for each topic.

Brief Description of the Drawings

�[0017] Figure 1 is a block diagram of the computer sys-
tem of the preferred embodiment of the invention.
�[0018] Figure 2 is an illustration of the screen display
displayed in accordance with the preferred embodiment.
�[0019] Figure 3 is an illustration of the program table
which stores program information in the preferred em-
bodiment.
�[0020] Figure 4 is a flow diagram of the selection pro-
gram performed by the preferred embodiment.
�[0021] Figure 5 is a flow diagram of the schedule rou-
tine performed by the selection program of Figure 4.
�[0022] Figure 6 is a flow diagram of the change selec-
tion routine performed by the schedule routine of Figure
5 and the topics routine of Figure 7.
�[0023] Figure 7 is a flow diagram of the topics routine
performed by the selection program of Figure 4.
�[0024] Figure 8 is a flow diagram of the record program
of the preferred embodiment.

Detailed Description of the Invention

�[0025] The preferred embodiment of the present in-
vention provides a computer method and system for pro-
viding a user with efficient selection of television pro-
grams to view and record. The system layout and com-
ponent interrelationship of the preferred embodiment will
be described first, followed by a detailed description of
the processes that are performed on the system.

System Overview:

�[0026] A block diagram of the computer system of the
preferred embodiment is shown in Figure 1. The compu-
ter system of Figure 1 includes a computer 100 which is
connected to a cable source 110, a tuner 115, an input
device 120, a television 130 and a video recorder 140.
In a preferred embodiment, the cable source 110 is a
broad band coaxial cable over which a television cable
provider sends television programs in a broadcast signal
and television program information in a digital data
stream. In alternate embodiments, the programs may be
broadcast over other media such as a standard television
broadcast, direct broadcast via satellite, and so forth. As
will be explained, the user utilizes the computer 100 via
the input device 120 to select a television program broad-
cast by the cable source 110. The input device 120 is a
mouse, a remote control pointing device, or the like. The
cable source 110 and the computer 100 control the tuner,
or alternatively the tuner and the video recorder 140, to
control the display of the selected television program on
the television 130. The computer also controls the video
recorder 140 to control the recording of the selected tel-
evision program.
�[0027] Specifically, the computer 100 contains a mem-

ory 150 which stores a selection computer program 152.
It should be noted that the memory 150 includes random
access memory (RAM) in which data is stored by pro-
grams. As will be explained below, the selection program
152 allows the user to select the desired television pro-
grams. The computer 100 also contains a graphics dis-
play generator 157 that generates computer graphics,
and a picture- �in- �graphics processor 155 that combines
an output from both the tuner 115 and the graphics dis-
play generator 157 and sends the resulting signal to the
television 130. The memory 150 is connected via an I/O
unit 160 to a central processing unit (CPU) 170 which
executes the selection program 152. The CPU 170 is
also connected to the cable source 110, the tuner 115,
the input device 120, the television 130 and the video
recorder 140 via the I/O unit 160. When the CPU 170
executes the selection program 152, the CPU 170 ob-
tains the television program information from the cable
source 110 in a digital data stream. The program infor-
mation includes information about a number of television
programs. The CPU 170 then stores the program infor-
mation in the RAM portion of the memory 150.
�[0028] The program information includes a program
name, time of broadcast, channel indicator, and descrip-
tion of each television program. In an alternative embod-
iment, the program information includes actor names,
director names, content ratings such as "R," "PG," etc.,
and star ratings indicating quality. One of ordinary skill
in the art will recognize that the principles of the invention
can be applied to maintain a variety of other kinds of
program information, as well. The selection program 152
provides the program information to the television 130
via the picture- �in- �graphics processor 155 in a schedule
layout which the television 130 displays. The selection
program 152 thereafter obtains from the user via the input
device 120 a selection of a television program to display
or record by using the schedule layout. The selection
program 152 provides the description of the selected pro-
gram concurrently with the schedule layout to the graph-
ics display generator 157 to be displayed on the television
130. When the user requests to view the selected pro-
gram, the selection program 152 controls the tuner 115
to tune the selected program, generates a graphics im-
age of the schedule layout and graphics portions by con-
trolling the graphics display generator 157, and instructs
the picture-�in-�graphics processor 155 to combine the vid-
eo information and graphics image and to send the re-
sulting signal to the television 130. In cases where the
schedule layout and portions of the description are com-
bined with a reduced size picture- �in- �graphics display of
the selected program, the selection program 152 in-
structs the picture- �in graphics processor 155 to overlay
the digital image of the broadcast signal obtained from
the cable source 110 with a computer graphics image of
the schedule layout and graphic portions. The picture-�in-
graphics processor 155 sends the composite image to
the television 130 to be displayed. When the user re-
quests to record the selected program, the selection pro-
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gram 152 designates the program to be recorded. A
record program 154 stored in the memory 150 is execut-
ed by the CPU 170 concurrently with the selection pro-
gram. The record program provides a command to the
video recorder 140 via the I/O device 150 to record the
designated program at the time of broadcast of the se-
lected program. In the preferred embodiment, the com-
mand is an infrared command.
�[0029] A screen display is shown in Figure 2 which is
displayed by the television 130 under control of the se-
lection program 152 when the user requests a schedule.
The screen display includes a schedule layout 200 which
displays the program name, channel indicator, and time
of broadcast of each of the television programs. The
schedule layout 200 includes a grid 210 in which a grid
entry 212 is provided for each of a number of television
programs broadcast by the cable source 110. Each grid
entry 212 contains the program name of one of the tele-
vision programs. The grid entries 212 are arranged hor-
izontally according to a time of broadcast and arranged
vertically according to the channel over which the televi-
sion programs are broadcast. In an alternate embodi-
ment, the grid entries 212 may be arranged vertically
according to the time of broadcast and horizontally ac-
cording to the channel. A number of time entries 215 are
provided along a horizontal time axis 214 which display
the different times over which the television programs
are broadcast. Similarly, a number of channel entries 217
are provided along a vertical channel axis 216 which dis-
play the different channels over which the television pro-
grams are broadcast.
�[0030] In the embodiment of the invention having the
screen display shown in Figure 2, the selection program
152, via the graphics display generator 157, controls the
television 130 to display only a portion of the grid 210 at
a given time. Thus, the grid 210 can contain a large
number of times and channels over which the television
programs are broadcast without the need to reduce each
grid entry 212 to a size in which the program name be-
comes unreadable in order to display all television pro-
grams at the same time. It will be appreciated by one of
ordinary skill in the art that the schedule layout 200 can
be designed such that the size of the displayed portion
of the grid 210 can be varied.
�[0031] In an alternative embodiment, the channel en-
tries 217 are arranged along the channel axis 216 ac-
cording to a frequency with which channel entries asso-
ciated with the program names have been designated
by the user. Each time the user designates one of the
program names, the selection program 152 increments
a channel counter 151 for the channel entry 217 associ-
ated with the designated program name. The channel
counter 151 is preferably stored in the RAM portion of
the memory 150. The selection program 152, via the
graphics display generator 157, controls the television
130 to arrange the channel entries 217 in an order of use
from the channel entry with the highest value in its asso-
ciated channel counter 151 to the channel entry with the

lowest value in its associated channel counter 151. Fig-
ure 2 illustrates a state of the schedule layout 200 wherein
the order of use for the channel entries 217 is channels
2,4,5, and 7.
�[0032] In yet another embodiment, the channel entries
can be arranged along the channel axis 215 according
to a frequency with which program names have been
designated by the user. Each time the user designates
one of the program names, the selection program 152
increments a program counter 153 associated with the
designated program name. The program counter 153 is
preferably stored in the RAM portion of the memory 150.
The selection program 152, via the graphics display gen-
erator 157, then controls the television 130 to arrange
the channel entries 217 in an order of use from the chan-
nel entry whose program name has been designated the
most number of times, to the channel entry whose pro-
gram name has been designated the least number of
times. Figure 2 illustrates a state of the schedule layout
200 wherein the program name designated the most
number of times is associated with channel 2, for the
currently displayed channel entries. The program name
designated the least number of times is associated with
channel 7, for the currently displayed channel entries.
There may be more frequently displayed program names
above channel 2 and less frequently displayed program
names below channel 7 since the schedule 200 scrolls
(the scroll feature is described in more detail below).
�[0033] While the discussion above has focused on ar-
ranging channel entries 217 based on the frequency with
which associated program names have been designat-
ed, those of ordinary skill will understand that other at-
tributes or selection patterns can be monitored and the
channel entries rearranged based on the results of that
monitoring.
�[0034] The schedule layout 200 also includes a day
selector 220 with which the user selects the day for which
the television programs are to be displayed by the grid
210. The day selector 220 contains arrow buttons with
which the user moves the selected day chronologically
forward or backward, as shown. The schedule layout 200
also includes a day entry 222 which indicates the day
previously selected by the user via the day selector 220
and for which the television programs are displayed by
the grid 210. The grid 210 varies in content based on the
day currently selected.
�[0035] The schedule layout 200 includes a time scroll
bar 224 which the user scrolls to select time entries 215
that are different than the time entries currently displayed
on the time axis 214 of the grid 210. Program names
corresponding to the newly selected time entries 215 and
the previously selected channel entries 217 are displayed
in the grid entries 212. For example, the time scroll bar
224 is scrolled so that the time entries for the times 6:�00
PM, 6: �30 PM, 7: �00 PM and 7: �30 PM are selected, as
shown in Figure 2. Similarly, the schedule layout 200
provides a channel scroll bar 226 which the user scrolls
to select channel entries 217 that are different than the
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channel entries currently displayed on the grid 210. Pro-
gram names corresponding to the newly selected chan-
nel entries 217 and the previously selected time entries
215 are displayed in the grid entries 212. For example,
the channel scroll bar 226 is manipulated so that the
channel entries 217 for channels 2, 4, 5 and 7 are se-
lected, as shown in Figure 2. Thus, by manipulating the
time scroll bar 224 and the channel scroll bar 226, the
user varies the content of the displayed portion of the
grid 210 shown in the schedule layout 200. In an alternate
embodiment, the contents of the grid may be manipulated
by directional buttons provided on the input device 120.
�[0036] The present invention displays a description of
the television program selected from the schedule layout
200 concurrently with the schedule layout. As shown in
Figure 2, the screen display contains a text display win-
dow 230 and a picture-�in- �graphics display window 240.
The text display window 230 is provided in a location on
the screen display that is separate from the schedule
layout 200. The text display window 230 displays, con-
currently with the schedule layout 200, a text string which
describes the currently selected program from the grid
210.
�[0037] The picture-�in-�graphics display window 240 is
also provided in a location separate from the schedule
layout 200. The picture-�in- �graphics display window 240
contains a graphic representation of the television pro-
gram currently selected from the grid 210. When the cur-
rently selected program is actually being broadcast, the
selection program 152 instructs the tuner 115 and the
picture- �in-�graphics processor 155 to display a reduced-
size video display of the selected program in the picture-
in-�graphics display window 240. It is well known to those
skilled in the art how to provide such a reduced- �size dis-
play on the screen display of a television. When the cur-
rently selected program is not being broadcast, the se-
lection program 152, via the picture-�in- �graphics proces-
sor 155, controls the television 130 to display in the pic-
ture-�in- �graphics display window 240 a blank window, or,
alternatively, a bitmap representing the selected program
or the network logo or a network provided program video
clip. The bitmap is provided by the cable source 110 and
stored by the selection program 152 as part of the pro-
gram information in the RAM portion of the memory 150.
�[0038] Both a text description and a graphic represen-
tation of the selected program are preferably displayed
when a television program is selected by the user in the
preferred embodiment of the invention. When the user
changes among selected programs by designating dif-
ferent entries 212 in the grid 210, the selection program
152, via the graphics display generator 157, concurrently
changes the text description displayed in the text display
window 230 and the graphic representation in the picture-
in-�graphics display window 240 of the selected programs
so as to correspond to the newly selected program. As
a result, the user is consistently provided with useful de-
scriptions of the television programs that the user has
selected for consideration, and these descriptions are

provided concurrently with the schedule layout from
which the user selects television programs.
�[0039] The screen display also includes a display
menu 250 which contains a schedule button 252, a topics
button 254, a record button 256, and a television button
258. The display menu 250 is displayed at various stages
of operation of the computer system. These stages of
operation include the selection of programs from the
schedule layout 200, display of a selected program, and
selection of programs from a topic screen. When the
schedule button 252 is selected, the selection program
152, via the picture-�in- �graphics processor 155, controls
the television 130 to display the screen display of Figure
2 and obtains user selection of the television programs
from the schedule layout 200. Figure 2 shows a state of
the screen display after the schedule button 252 has been
selected. Thus, the schedule button is shown deactivat-
ed. When the topics button 254 is selected, the selection
program 152, via the picture- �in- �graphics processor 155,
controls the television 130 to display a topic screen in
place of the screen display.
�[0040] When the user selects the record button 256,
the selection program 152 designates the currently se-
lected television program to be recorded by the video
recorder 140. A graphic image can be inserted onto the
video tape, just prior to the position where the television
program is to be recorded, to indicate the date, length,
and time of recording of the television program. This
graphic image makes it easier to locate the recorded tel-
evision program on the video tape. Similarly, a graphic
image can be placed at the end of the video tape to in-
dicate the end of the television program. This makes it
easier to find the end of the television program. The se-
lection program 152, via the graphics display generator
157, displays a record icon 260 next to the program name
in the grid entry 212 for the selected television program.
When the designated program is thereafter broadcast,
the record program 154 records the designated program.
When the television button 258 is selected, the selection
program 152, via the tuner 115 and the picture-�in- �graph-
ics processor 155, controls the television 130 to display
the selected television program.
�[0041] The present invention stores the program infor-
mation necessary to provide the screen display to the
television 130. The selection program 152 stores in the
memory 150 the program information in a program table
300 shown in Figure 3. The program table 300 includes
a program entry 310 for each television program repre-
sented by one of the grid entries 212 of the screen display.
Each program entry 310 includes a name field 320 which
contains the program name for each television program.
Each program entry 310 also includes the time of broad-
cast of each program. The stored time of broadcast com-
prises a day, a start time, and a length of the broadcast.
Each program entry 310 further includes a day field 322
which stores an indication of the day of the broadcast, a
start time field 324 which contains an indication of the
start time of the broadcast; and a length field 326 which
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contains an indication of the length of the broadcast.
�[0042] The selection program 152 also stores a chan-
nel indicator in the program table 300 in the memory 150.
Each program entry 310 includes a channel name field
328 which stores the channel name of the channel over
which the corresponding television program is broadcast.
Each program entry 310 also includes a channel number
field 330 which stores the channel number of the channel
over which the corresponding television program is
broadcast. For ease of description, the channel name is
shown in Figure 3 stored in the program table 300. In an
alternate embodiment, however, each channel name is
stored in a separate table together with each channel
number so that the channel name does not have to be
repeated each time a program is provided on a same
channel.
�[0043] The computer system stores a description of
each television program. The selection program 152
stores the description in the program table 300 in the
memory 150. The description can be stored in a com-
pressed format. Each program entry 310 includes a de-
scription field 340 which contains the text string describ-
ing the television program, and a bitmap identifier field
350 which contains the bitmap identifier.
�[0044] Finally, when the user makes a request to
record a selected program, the selection program 152
designates the selected television program to be record-
ed upon reaching the broadcast time of the program. The
selection program 152 stores a record indicator for the
selected program in the program table 300, indicating
that the selected program is to be recorded. Each pro-
gram entry 310 includes a record indicator field 360 which
stores the record indicator. For example, the record in-
dicator is a flag having a value of ’1’ (indicating "TRUE")
if the corresponding program is to be recorded and a
value of ’0’ otherwise (indicating "FALSE"), In an alter-
native embodiment, a separate table is created with en-
tries only for programs designated to be recorded. Each
entry in the separate table contains a pointer to the pro-
gram entry 310 for the program designated, and a re-
cording flag which indicates whether the program is cur-
rently being recorded.

FLOW DIAGRAMS:

�[0045] A flow diagram of the selection program 152
which provides the user with selection of television pro-
grams is shown in Figure 4. As explained above wich
reference to Figure 1, the selection program 152 is stored
in the memory 150 and performed by the CPU 170 of the
computer 100. It should be understood that, in interrupt
driven systems, the user input-�based steps shown in Fig-
ure 4 and other flowcharts may not be performed in the
exact order shown in Figure 4, but are rather performed
at the time of user input as indicated by an appropriate
interrupt. Such steps are shown sequentially, however,
for ease of explanation. In step 400, the selection pro-
gram initially obtains the program information from the

cable source 110 as described above. In step 402, the
selection program stores the obtained program informa-
tion into the program table 300. In an alternative embod-
iment, where the speed of the underlying system allows,
the program information resides at the cable source 110
and is obtained as needed by the computer 100 in real
time. The selection program 152 then continually re-
sponds to input from the user via the display menu 250.
�[0046] In step 403, the selection program initially dis-
plays the display menu 250. In step 404, the selection
program 152 determines whether the user has selected
the schedule button 252 from the display menu 250. If
so, the selection program 152 performs a schedule rou-
tine in step 406 which displays the schedule layout 200
and obtains user input based on the displayed schedule
layout 200. When the schedule routine returns, control
of the selection program 152 branches to step 426.
�[0047] If the user has not selected the schedule button
252, then control proceeds to step 408. In step 408, the
selection program determines whether the user has se-
lected the topics button 254 from the display menu 250.
If so, the selection program 152 performs a topics routine
in step 410. The topics routine obtains a topic selection
from the user indicating a category of television programs
and then obtains a television program selected from the
indicated category. When the topics routine returns, con-
trol branches to step 426.
�[0048] If the user has not selected the topics button in
step 408, then control proceeds to step 412. In step 412,
if the user has selected the record button 256 from the
display menu 250, then step 414 is performed. In step
414, the selection program 152 displays the record icon
260 in the schedule layout 200. Control then proceeds
to step 416, wherein the selection program 152 sets a
record indicator indicating that the selected program is
to be recorded. After performing step 416, control then
branches to step 426.
�[0049] If the user has not selected the record button
256 in step 412, control proceeds to step 418. In step
418, the selection program determines whether the user
has selected the television button 258 from the display
menu 250. If not, control branches to step 426. If the user
has selected the television button 258, then control pro-
ceeds to step 420. In step 420, if the selected television
program is currently being broadcast (i.e., it is "ON"), then
control proceeds to step 421. In step 421, the selection
program 152, via the input/�output device 160, controls
the tuner 115 to display the currently selected program
for viewing on the entire screen of the television. The
selected program remains displayed until the user chang-
es channels or requests the display menu 250 to make
another selection. When the user changes channels, the
text description stored in the text description field of the
program entry 310 for the program provided on the new
channel is optionally displayed, along with the program
name, the channel name and channel number in the
same program entry 310. If, in step 422, the user requests
the display menu 250, then control proceeds to step 423,
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wherein the selection program displays the display menu.
Otherwise, control loops to step 421 and the program
continues to be displayed. After step 423 is performed,
control proceeds to step 426.
�[0050] If the selection program 152 determines in step
420 that the currently selected program is not currently
being broadcast (i.e., not "ON"), then control proceeds
to step 424. In step 424, the selection program 152, via
the graphics display generator 157, controls the televi-
sion 130 to display the text string in the text description
field 340. The selection program 152, via the graphics
display generator 157, also controls the television 130 to
display in the picture-�in-�graphics display window 240, the
bitmap identified in the bitmap identifier field 350 of the
selected program (if the bitmap exists), or a blank window
(if the bitmap does not exist). After performing step 424,
control proceeds to step 426, wherein it is determined
whether new program information has been received
from the cable source 110. If so, control loops back to
step 400, wherein the selection program obtains the new
program information. Otherwise, control loops back to
step 404, and the selection program 152 continues to
respond to user input via the display menu 250.
�[0051] When the user selects the schedule button 252
of the display menu 250, a schedule routine is performed.
Figure 5 is a flow diagram of the schedule routine per-
formed in step 406 of the selection program 152. In step
500, the schedule routine displays the schedule layout
200 on the television 130. In a particularly preferred em-
bodiment, the channel entries 217 and corresponding
grid entries 212 are displayed in an order based on a
number of times a television program or a channel has
been selected. That is, the channel entries 217 and grid
entries 212 corresponding to the channels selected most
frequently at a particular time, are displayed highest in
the grid 210. This method or ordering is described in more
detail with respect to the description of topic selection in
Figure 7. In step 502, the schedule routine determines
whether the user has designated a program name in a
grid entry 212 of the schedule layout 200 using the input
device 120 to scroll the time scroll bar 224 and channel
scroll bar 226, as necessary, and selected a grid entry
212 having the program name. If so, then control pro-
ceeds to step 504. In step 504, a change selection routine
is performed. The change selection routine displays the
description of the newly selected program.
�[0052] If the user does not designate the program
name in step 502, then control proceeds to step 506. In
step 506, the schedule routine determines whether the
user has selected the topics button 254, the record button
256 or the television button 258 from the display menu
250. If so, the schedule routine returns to the selection
program 152, which responds to the selection of the top-
ics button 254; the record button 256 or the television
button 258 in the manner described above. If the sched-
ule routine determines in step 506 that the user has not
selected one of these buttons, then control loops back
to step 502, and the schedule routine continues to check

for user input.
�[0053] When the user designates a program name in
a grid entry 212 of the schedule layout 200, the selected
program is changed. Figure 6 is a flow diagram of the
change selection routine which changes the selected
program. In step 600, the change selection routine high-
lights the selected television program and removes any
high lighting from a previously selected program. For ex-
ample, the change selection routine displays the selected
grid entry 212 with an increased brightness or in reverse
video. Control then proceeds to step 602. In step 602,
the change selection routine displays in the text display
window 230 of Figure 2 the text string which corresponds
to the program name selected.
�[0054] The computer system also provides a picture-
in-�graphics display window 240 in the screen display
shown in Figure 2. The change selection program dis-
plays a graphic image in the picture-�in- �graphics display
window 240 which corresponds to the newly selected
program. In step 610, if the newly selected program is
currently being broadcast (i.e., it is ON), then the change
selection routine performs step 512. In step 612, the
change selection routine controls the tuner 115 to display
the newly selected program on the television 130 in the
picture- �in-�graphics display window 240. If the change se-
lection routine determines in step 610 that the selected
program is not currently being broadcast, then the
change selection routine performs step 614. In step 614
the change selection routine displays in the picture-�in-
graphics display window 240 a bitmap identified by the
bitmap identifier 350 of the Program entry 310 for the
selected program, if the bitmap exists, or a blank window,
if the bitmap does not exist.
�[0055] When the user selects the topics button 254
from the display menu 250, then a topics routine is per-
formed. A flow diagram of the topics routine is shown in
Figure 7. In step 700, the topics routine displays a topics
list or a set of topic images (e.g., icons) which contains
a number or topics from which the user can select a tel-
evision program definable within a particular category,
such as ’sports’, ’movies’, and the like. The topics routine
displays the topic list on the screen display shown in Fig-
ure 2 in place of the schedule layout 200. The topic list
is provided by the cable source 110. The topics routine
displays the topic list concurrently with the text window
230, picture-�in- �graphics window 240 and display menu
250. In step 702, the topics routine determines whether
the user has selected a topic from the displayed topic list
using the input device 120. If the user has not selected
a topic, control proceeds to step 703, wherein the topic
routine determines whether the user has selected the
schedule button 252, record button 256 or the television
button 258. If so, the topics routine returns. If not, control
loops back to step 702, and the topic routine continues
to check for user selections.
�[0056] If, in step 702, the user does select a topic from
the topic list displayed, then control proceeds to step 704.
In steps 704 through 714, the topics routine responds to
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user selection of a television program categorized ac-
cording to the selected topic. In step 704, the topics rou-
tine increments a topic count stored in the memory 150
of the computer 100. The topic count indicates the total
number of times that the particular topic selected by the
user has been selected in the past. Control then proceeds
to step 706 wherein the topics routine updates the order
in which the topics are displayed in the topic list in step
700 according to the number of items selected. That is,
the most frequently selected topic is displayed first, the
second most frequently selected topic is displayed sec-
ond, and so on. Control then proceeds to step 708. Thus,
the next time the topics routine is performed, the updated
order of the topics will be reflected. One of ordinary skill
in the art will recognize various well-�known techniques
for maintaining and updating the order in which the topics
list is displayed. One or ordinary skill will also recognize
that the adaptively learned order or display described
above can be applied not only based on the frequency
of topics selected, but also based on the frequency or
each network, show, actor, director, etc., selected. Also,
the adaptively learned ordering described can be applied
to the order in which the grid entries 212 are displayed
in the schedule layout of Figure 2.
�[0057] The topics routine displays in step 708 a pro-
gram list which lists the program names of all of the tel-
evision programs defined by the topic selected by the
user in step 702. If the topics routine determines in step
710 that a program name has been designated by the
user from the displayed program list using the input de-
vice 120, then control proceeds to step 712 wherein the
change selection routine is performed. The change se-
lection routine has been described with reference to Fig-
ure 6. Control then loops to repeat step 710. If the topics
routine determines in step 710 that a program name has
not been designated, then control proceeds to step 714.
The topics routine determines in step 714 whether the
topics button 254, the record button 256, or the television
button 258 has been selected from the display menu 250.
If so, the topics routine returns to the selection program
152, which responds to the selection. Otherwise, control
loops back to step 710 and the topics routine continues
to check for user selection of a program menu from the
program list.
�[0058] The present invention provides a user with the
ability to select a television program to be recorded. Fig-
ure 8 is a flow diagram of the record program 154 which
is stored the memory 150 of the computer 100. The
record program 154 is performed by the CPU 170 and
responds to television programs that have been set to
be recorded when the broadcast times of the television
programs are reached. The CPU 170 of Figure 1 is pref-
erably a microprocessor which performs multitasking. As
such, the CPU 170 performs the selection program 152
and the record program 154 concurrently. Alternatively,
the selection program 152 and the record program 154
may be executed sequentially within a single loop. In step
800, the record program determines whether a record

indicator has been set that is contained in the record in-
dicator field 360 of a program entry 310 in the program
table 300. If not, control branches to step 801 to obtain
a next program entry 310 in the program table 300 and
then loops to repeat step 800 for the next program entry.
The record program 154 continues to check the record
indicator in the record indicator field 360 of each program
entry 310 until a record indicator is found that has been
set. When a record indicator has been found that has
been set, control proceeds to step 802. In the alternate
embodiment explained above where programs to be re-
corded are indicated by an entry in a separate table in-
stead of by the record indicator, each next entry in the
separate table is retrieved and control then proceeds to
step 802.
�[0059] In step 802 it is determined whether the current
time as indicated by the CPU 170 has reached or sur-
passed the start time of the television program having
the set record indicator (or, in the alternative embodiment
explained above, the television program indicated in the
separate table). As explained above, the start time of a
television program is stored in the start time field 324 of
the program entry 310 for that television program. If the
start time obtained has not been reached or surpassed,
control branches to step 801 to obtain a next program
entry 310 and then loops to again perform step 800 for
the next television program by checking the record indi-
cator in the record indicator field 360 of the next program
entry 310.
�[0060] If the record program 154 determines in step
802 that the current time has reached the start time of
the television program to be recorded, then control pro-
ceeds to step 803. In step 803 the record program 154
determines whether a recording flag stored in the mem-
ory 150 has been set to TRUE indicating that a television
program is already being recorded. If so, processing con-
tinues with step 810. In an alternative embodiment, a
choice is obtained from the user as to whether to continue
recording the same program, in which case control pass-
es to step 810, or to record the new program, in which
case control proceeds to step 804. Returning to the dis-
cussion of step 803, if the record program 154 determines
that the recording flag is set to FALSE, then control pro-
ceeds to step 804 wherein the recording flag is set to be
TRUE. Control then proceeds to step 805. In step 805,
the record program provides a command via the input/
output device 160 to the video recorder 140 to begin re-
cording. In the preferred embodiment, the command is
an infrared command. In step 306, the record program
154 provides a graphic image of the text string which
describes the program to be recorded to the video re-
corder 140 as an input video signal. The record program
obtains the text string from the text description field 340
of the program entry 310 for the program to be recorded.
The record program provides the text string to the video
recorder 140 to be displayed by the television 130 for a
brief time (e.g., 10 seconds) and then proceeds to step
808. The graphic image of the text string makes it easier

15 16 



EP 0 682 452 B2

10

5

10

15

20

25

30

35

40

45

50

55

for users to locate the beginning of individual programs
on the video tape and to discover what programs are
recorded on the video tape.
�[0061] In step 808, the record program 154 provides
the channel of the program to be recorded to the video
recorder 140 so that the video recorder 140 records the
television program broadcast over that channel. Control
then proceeds to step 810, where the record program
determines whether the current time has reached the end
time (the start time plus the length) of the television pro-
gram being recorded. The record program obtains the
start time from the start time field 324 and the length from
the length field 326 of the program entry 310 provided
for the television program being recorded. When the cur-
rent time has reached the end time of the television pro-
gram, then control proceeds to step 812, wherein the
record program sends a command via the input/�output
device 160 to the video recorder 140 to stop recording.
The command is preferably an infrared command. Then,
in step 814, the recording flag is reset to FALSE. In step
816, the record program 154 resets the record indicator
in the record indicator field 360 to the value FALSE. Con-
trol then loops back to step 800, where the record pro-
gram continues to check for the next television program
to be recorded.
�[0062] Although the present invention has been de-
scribed with reference to one or more specific embodi-
ments, it should be appreciated that various changes can
be made by one of ordinary skill in the art.

Claims

1. A computer system for selecting and displaying a
television program from among a plurality of televi-
sion programs, comprising: �

a display device (130);
an input device (120) through which the selected
television program is selected by a user; and
a computer (100) coupled to the display device
(130) and to the input device (120), comprising:�

an input unit (160) for obtaining the selected
television program from the input device
(120),
a memory (300) for storing a program name
and a time of broadcast of each of the plu-
rality of television programs, and
a processor (170) for obtaining the selected
television program from the input unit (160)
for reading the program name and time of
broadcast for each of the plurality of televi-
sion programs from the memory (300), for
displaying on the display device (130) the
read program names and times of broad-
cast, and when the selected television pro-
gram is currently being broadcast, for dis-

playing in a separate window (240) the se-
lected television program concurrently with
the program name and time of broadcast of
the plurality of television programs so that
the selected television program does not
overlay the displayed program names and
broadcast times.

2. The computer system of claim 1, further comprising:�

a recording device (140) coupled to the compu-
ter (100) and coupled to the display device (130);

wherein
the processor (170) controls the recording device
(140) to record the selected television program upon
obtaining from the input unit (160) a request provided
by the user via the input device (120) to record the
selected television program.

3. A method in a computer system for displaying tele-
vision information about a plurality of television pro-
grams on a display device (130), the method com-
prising the steps of:�

receiving the television information for each of
a plurality of television programs, the television
information including a name and a time of
broadcast,
for each of the plurality of television programs,
displaying on a display device (130) the name
of the television program and an indication of
the time of broadcast of the television program;
receiving from a user of the computer system a
selection of one of the plurality of television pro-
grams; and in response to receiving the selec-
tion and when the selected television program
is currently being broadcast, displaying the
broadcast of the selected television program In
a separate window (240) simultaneously with
the displayed names and indications of the time
of broadcast of the television programs in that
the selected television program displayed in the
separate window does not overlay displayed
names and indications of the time of broadcast
of the television programs.

Patentansprüche

1. Computersystem zur Auswahl und Anzeige eines
Fernsehprogramms aus einer Mehrzahl von Fern-
sehprogrammen, das umfasst:�

eine Anzeigeeinrichtung (130);
eine Eingabeeinrichtung (120), durch die das
ausgewählte Fernsehprogramm von einem Be-
nutzer ausgewählt wird;
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einen mit der Anzeigeeinrichtung (130) und der
Eingabeeinrichtung (120) gekoppelten Compu-
ter (100) der umfasst: �

eine Eingabeeinheit (160), zum Erhalten
des ausgewählten Fernsehprogramms von
der Eingabeeinrichtung (120),
einen Speicher (300) zur Speicherung ei-
nes Programmnamens, einer Sendezeit
und einer Beschreibung von jedem aus der
Mehrzahl von Fernsehprogrammen, und
einen Prozessor (170) zum Erhalten des
ausgewählten Fernsehprogramms von der
Eingabeeinheit (160), zum Lesen des Pro-
grammnamens und der Sendezeit von je-
dem der Mehrzahl von Fernsehprogram-
men aus dem Speicher (300), zum Anzei-
gen der ausgelesenen Programmnamen
und der Sendezeiten auf der Anzeigeein-
richtung (130), und, wenn das ausgewählte
Fernsehprogramm gegenwärtig gesendet
wird, zum Anzeigen des ausgewählten Pro-
gramms gleichzeitig mit dem Programmna-
men und der Sendezeit von der Mehrzahl
von Fernsehprogrammen, in einem sepa-
raten Fenster so, dass das ausgewählte
Fernsehprogramm die angezeigten Pro-
grammnamen und Sendezeiten nicht über-
lappt.

2. Computersystem nach Anspruch 1, das des Weite-
ren umfasst: �

eine Aufzeichnungseinrichtung (140), die mit
dem Computer (100) gekoppelt ist und mit der
Anzeigeeinrichtung (130) gekoppelt ist; wobei
der Prozessor (170) die Aufzeichnungseinrich-
tung (140) steuert, das ausgewählte Fernseh-
programm beim Erhalten einer Anforderung von
der Eingabeeinheit (160)� aufzuzeichnen, die
von dem Benutzer über die Eingabeeinrichtung
(120) bereitgestellt wird, um das ausgewählte
Fernsehprogramm aufzuzeichnen.

3. Verfahren in einem Computersystem zur Anzeige
von Fernsehinformationen über eine Mehrzahl von
Fernsehprogrammen auf einer Anzeigeeinrichtung
(130), wobei das Verfahren die Schritte umfasst:�

Erhalten der Fernsehinformationen für jedes
aus einer Mehrzahl von Fernsehprogrammen,
wobei die Fernsehinformationen einen Namen
und eine Sendzeit enthalten;
Anzeigen des Namens des Fernsehprogramms
und einer Angabe der Sendezeit des Fernseh-
programms auf einer Anzeigeeinrichtung (130)
für jedes aus der Mehrzahl von Fernsehpro-
grammen;

Erhalten einer Auswahl eines der Mehrzahl von
Fernsehprogrammen von einem Benutzer des
Computersystems; und
in Reaktion auf Empfangen der Auswahl,

und wenn das ausgewählte Fernsehprogramm ge-
genwärtig gesendet wird, Anzeigen des Sendens
des ausgewählten Fernsehprogramms gleichzeitig
mit den angezeigten Namen und Sendezeitanzeigen
der Fernsehprogramme in einem separaten Fenster
(240) so, dass das in dem separaten Fenster ange-
zeigte ausgewählte Fernsehprogramm angezeigte
Namen und Sendezeitanzeigen der Fernsehpro-
gramme nicht überdeckt.

Revendications

1. Système d’ordinateur pour sélectionner et afficher
un programme de télévision parmi une pluralité de
programmes de télévision, comprenant :�

un dispositif d’affichage (130) ;
un dispositif d’entrée (120) au moyen duquel le
programme de télévision sélectionné est sélec-
tionné par un utilisateur ; et
un ordinateur (100) couplé au dispositif d’affi-
chage (130) et au dispositif d’entrée (120),
comprenant : �

une unité d’entrée (160) pour obtenir le pro-
gramme de télévision sélectionné à partir
du dispositif d’entrée (120),
une mémoire (300) pour mémoriser un nom
de programme et une heure de diffusion de
chacun de la pluralité de programmes de
télévision, et
un processeur (170) pour obtenir le pro-
gramme de télévision sélectionné à partir
de l’unité d’entrée (160), pour lire le nom de
programme et l’heure de diffusion de cha-
cun de la pluralité de programmes de télé-
vision à partir de la mémoire (300), pour af-
ficher sur le dispositif d’affichage (130) les
noms de programmes et les heures de dif-
fusion lus, et, lorsque le programme de té-
lévision sélectionné est en cours de diffu-
sion, pour afficher, dans une fenêtre sépa-
rée (240), le programme de télévision sé-
lectionné de façon concourante avec le nom
de programme et l’heure de diffusion de la
pluralité de programmes de télévision de
telle manière que le programme de télévi-
sion sélectionné ne se superpose pas aux
noms et aux heures de diffusion de pro-
grammes affichés.

2. Système d’ordinateur selon la revendication 1, com-

19 20 



EP 0 682 452 B2

12

5

10

15

20

25

30

35

40

45

50

55

prenant, en outre : �

un dispositif d’enregistrement (140) couplé à
l’ordinateur (100) et couplé au dispositif d’affi-
chage (130) ;

dans lequel
le processeur (170) commande le dispositif d’enre-
gistrement (140) pour enregistrer le programme de
télévision sélectionné après avoir obtenu de l’unité
d’entrée (160) une requête émise par l’utilisateur,
via le dispositif d’entrée (120), pour enregistrer le
programme de télévision sélectionné.

3. Procédé dans un système d’ordinateur pour afficher
des informations de télévision concernant une plu-
ralité de programmes de télévision sur un dispositif
d’affichage (130), le procédé comprenant les étapes
consistant : �

à recevoir les informations de télévision pour
chacun d’une pluralité de programmes de télé-
vision, les informations de télévision incluant un
nom et une heure de diffusion ;
pour chacun de la pluralité de programmes de
télévision, à afficher sur un dispositif d’affichage
(130) le nom du programme de télévision et une
indication relative à l’heure de diffusion du pro-
gramme de télévision ; à recevoir, de la part de
l’utilisateur du système d’ordinateur, une sélec-
tion de l’ un de la pluralité de programmes de
télévision ; et en réponse à la réception de la
sélection et lorsque le programme de télévision
sélectionné est en cours de diffusion, à afficher
la diffusion du programme de télévision sélec-
tionné dans une fenêtre séparée (240) simulta-
nément avec les noms et les indications d’heu-
res de diffusion affichés des programmes de té-
lévision de telle manière que le programme de
télévision sélectionné, qui est affiché dans la fe-
nêtre séparée, ne se superpose pas aux noms
et aux indications d’heures de diffusion affichés
des programmes de télévision.
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